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(54) Airbag for head protecting airbag system 

(57) An airbag (20) for a head protecting airbag sys- 
tem (M1) is adapted to be folded up and accommodated 
along an upper interior edge of a vehicle and to be 
developed and inflated to cover an interior opening (W) 
of the vehicle. The airbag (20) comprises a flexible air- 
bag body (21) and a flexible belt portion (40). The airbag 
body (20) includes an inflatable portion (22) adapted to 
be inflated to cover the interior opening (W) when the 
airbag (20) is inflated. The inflatable portion (22) 
includes a longitudinal rod portion (29) adapted to be 
inflated substantially vertically into a column shape. The 
longitudinal rod portion (29) is arranged on one end side 
of the front end side or the rear end side of the inflatable 
portion (22). The belt portion (40) is joined at its proxi- 
mal portion (40b,c) to the peripheral edge of the longitu- 
dinal rod portion (29) and is fixed at its distal end portion 
(40d) on the vehicle. When the airbag body (21) is 
inflated, the lower end side (29b) of the longitudinal rod 
portion (29) may be turned on the upper end side (29a) 
of the longitudinal rod portion (29) in the forward or 
backward direction away from the inflatable portion (24). 
Thus, a high tension (F) is established on the lower 
edge (21 a) of the airbag body (21 ). 
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ger properly substanti^^^ter its entire area. 
[0014] Moreover, the length of said belt portion, as 
extended straight from the proximal portion to the distal 
end portion, is desirably made smaller than the distance 
which is measured in a predetermined state between 5 
the proximal portion to a fixing portion of the distal end 
portion on said opening peripheral edge. In this prede- 
termined state, the airbag body is mounted on the vehi- 
cle, and is developed but not inflated. 

[0015] The following actions and effects can be w 
obtained when the airbag is constructed as described 
hereinbefore. Specifically, the belt portion can be short 
in length. During inflation, therefore, the turning torque 
can be reliably applied to the longitudinal rod portion. As 
a result, a high tension is applied to the lower edge side 15 
of the airbag body. Here, the belt portion has a short 
length. However, the belt portion and the airbag body 
are flexible. Therefore, the belt portion can be easily 
pulled out when the airbag is folded up and mounted in 
the vehicle. As a result, the distal end portion of the belt 20 
portion can be easily attached to the vehicle when the 
airbag is to be mounted on the vehicle. 
[0016] On the other hand, the construction of the belt 
portion may be modified in the following manner. The 
belt portion may be joined at the proximal portion to the 25 
circumferential edge of the upper end of said longitudi- 
nal rod portion. On the other hand, the belt portion may 
be fixed at said distal end portion on the vehicle through 
an insert hole formed in the circumferential edge of the 
lower end of the longitudinal rod portion. 30 
[0017] The following actions and effects can be 
obtained when the airbag is constructed as described 
hereinbefore. When the airbag is folded up and accom- 
modated along an upper interior edge of the vehicle, the ' 
belt portion can be let out to the distal end portion 35 
through the insert hole. Therefore, even if the belt por- 
tion is shortened, the distal end portion of the. belt por- 
tion can be easily fixed on the vehicle, and the belt 
portion can be shortened so that a high turning torque 
can be applied to the longitudinal rod portion during 40 
inflation. Without degrading the mounting workability on 
the vehicle, therefore, a high tension can be exhibited 
on the lower edge of the airbag body at the time of infla- 
tion. 

[0018] Moreover, the construction of the belt portion 45 
may be modified in the following manner. The belt por- 
tion may be trifurcated to have three end portions. Two 
of the three end portions of said belt portion are joined 
proximalat the proximal portion to the upper and lower 
portions of the circumferential edge of the longitudinal 50 
rod portion. The remaining one of the three end portions 
of the belt portion is fixed at the distal end portion on the 
vehicle. 

[0019] The following actions and effects can be 
obtained when the airbag is constructed as described 55 
hereinbefore. When the airbag is to be folded up and 
accommodated along the upper interior edge side of the 
vehicle, more specifically, the bifurcated proximal por- 



421 A1 

Uons of the bl^^rtion on the side of the longitudinal 
rod portion come closer to each other. Also, the belt por- 
tion from the proximal portion to the distal end portion is 
elongated. Therefore, the distal end portion of the belt 
portion is easily fixed on the vehicle. When the airbag is 
developed and inflated, on the other hand, the bifur- 
cated proximal portion is vertically separated by the for- 
mation of the longitudinal rod portion. Also, the 
substantial length of the belt portion from the proximal 
portion to the distal end portion is reduced. This makes 
it possible to apply a high turning torque to the longitudi- 
nal rod portion. Without degrading the mounting worka- 
bility on the vehicle, therefore, a high tension can be 
exhibited at the lower edge of the airbag body at the 
time of inflation. 

[0020] The aforementioned second object can be 
achieved by the airbag for the head protecting airbag 
system having the following construction. The airbag is 
folded up and accommodated along the upper interior 
edge of the vehicle in the interior of a vehicle and is 
developed and inflated to cover the interior opening. 
The airbag has an inflatable portion and a gas inlet por- 
tion. The inflatable portion is formed into a bag shape, 
and is inflated to cover an interior opening of the vehicle. 
The gas inlet portion is arranged on one end side of the 
front end side or the rear end side of the inflatable por- 
tion for introducing an inflation gas into the inflatable 
portion. On the other hand, the inflatable portion 
includes a main chamber and upper and lower auxiliary 
chambers. The main chamber is arranged to extend 
along a substantially straight path and substantially hor- 
izontal direction from the gas inlet portion. The upper 
and lower auxiliary chambers are arranged over and 
below the main chamber, respectively, in communica- 
tion with the end portion of the main inflating chamber, 
spaced from the gas inlet portion. 
[0021] In the aforementioned airbag for the head-pro- 
tecting airbag system, the incoming inflation gas is intro- 
duced into the main chamber of the inflatable portion 
through the gas inlet portion. The inflation gas is further 
. introduced from the main chamber into the upper and 
lower auxiliary chambers. 

[0022] Specifically, the main inflating chamber is 
inflated before the airbag finishes inflating by the inflow 
of the inflation gas into the upper and lower auxiliary 
chambers. The main chamber is arranged to extend 
substantially along a straight path and substantially hor- 
izontal direction from the gas inlet portion. Therefore, 
the main chamber is quickly inflated. On the other hand, 
the main chamber is arranged long in the longitudinal 
(fore and aft) direction at the vertically intermediate por- 
tion of the upper and lower auxiliary chambers, that is, 
at the vertically intermediate portion of the inflatable 
portion. Therefore, the airbag is inflated over a wide 
area by the main chamber. 

[0023] In the airbag for the head-protecting airbag 
system according to the present invention, therefore, 
the main chamber can be inflated quickly and widely 
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Fig. 25 is a froi^^^/ation showing a developed 
state at an uninfiated time of an airbag in accord- 
ance with a thirteenth embodiment; 
Fig. 26 is a front elevation showing a developed 
state at an uninfiated time of an airbag in accord- 5 
ance with a fourteenth embodiment; 
Fig. 27 is a front elevation taken from the inside of a 
vehicle and shows the state in which an airbag in 
accordance with a fifteenth embodiment is accom- 
modated; 7 0 
Fig. 28 is an enlarged schematic sectional view 
. taken along line XXVIII - XXVIII of Fig. 27; 

Fig. 29 is an enlarged schematic sectional view 
taken along line XXIX - XXIX of Fig. 27; 
Fig. 30 is an enlarged sectional view taken along is 
line XXX - XXX of Fig. 27; 

Fig. 31 is a front elevation showing a developed 
state at an uninfiated time of the airbag in accord- 
ance with the fifteenth embodiment; 
Fig. 32 is a diagram showing the folds, along which 20 
the airbag in accordance with the fifteenth embodi- 
ment is to be folded; 

Fig. 33 is a front elevation in the completely inflated 
state of the airbag itself in accordance with the fif- 
teenth embodiment; 25 
Fig. 34 is a sectional view showing the airbag in 
accordance with the fifteenth embodiment at the 
completely inflated time and presents an enlarged 
sectional view taken along line XXXIV - XXXIV of 
Fig. 33; 30 
Fig. 35 is a front elevation taken from the inside of a 
vehicle and shows the state in which an airbag in 
accordance with a sixteenth embodiment is accom- 
modated; 

Fig. 36 is an enlarged schematic sectional view 35 

taken along line XXXVI - XXXVI of Fig. 35; 

Fig. 37 is an enlarged schematic sectional view 

taken along line XXXVII - XXXVII of Fig. 35; 

Fig. 38 is a front elevation showing a developed 

state at an uninfiated time of the airbag in accord- 40 

ance with the sixteenth embodiment; 

Fig. 39 is a diagram showing the folds, along which 

the airbag of the sixteenth embodiment is to be 

folded; 

Fig. 40 is a front elevation in the completely inflated 45 
state of the airbag itself of the sixteenth embodi- 
ment; 

Fig. 41 is a sectional view showing the airbag of the 
sixteenth embodiment at the completely inflated 
time and presents an enlarged sectional view taken so 
along line XXXXI - XXXXI of Fig. 40; 
Fig. 42 is a front elevation showing an inner plate 
portion of a mounting bracket to be used for mount- 
ing the airbag in accordance with the sixteenth 
embodiment on a vehicle, and is taken in the direc- 55 
tion XXXXII of Fig. 44; 

Fig. 43 is a front elevation showing an outer plate 
portion of the mounting bracket to be used for 
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mountinc^^^ airbag in accordance with the six- 
teenth embodiment on the vehicle, and is taken in 
the direction XXXXIII of Fig. 44; 
Fig. 44 is a side elevation showing the mounting 
bracket to be used for mounting the airbag in 
accordance with the sixteenth embodiment on the 
vehicle; and 

Fig. 45 is a partial sectional view showing the state 
in which the sane mounting bracket is mounted on 
the airbag and presents an enlarged sectional view 
taken along line XXXXV - XXXXV of Figs. 42 and 
43. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0029] The invention will now be described in connec- 
tion with its embodiments with reference to the accom- 
panying drawings. The following description is not 
exhaustive of the scope of this invention. Rather, modi- 
fications and variations as are covered by the appended 
claims fall within the scope of the invention. 
[0030] An airbag 20 of a first embodiment, as shown 
in Figs. 1 to 8, is employed in a head-protecting airbag 
system M1 . Prior to inflation, the airbag 20 is folded and 
accommodated on the upper edge portion of the vehicle 
proximal to opening W of a door or window. Specifically, 
the airbag 20 is folded and arranged from a front pillar 
portion PF to a roof side rail portion R. The roof side rail 
portion R extends rearward from the upper portion of 
the front pillar portion PF over a center pillar portion PC. 
[0031] The head-protecting airbag system M1 com- 
prises the airbag 20, an inflator 18, a mounting bracket 
15 and an airbag cover 11. 

[0032] In the illustrated embodiment, the inflator 18 is 
of the cylinder type, and feeds the folded airbag 20 with 
an inflation gas. The inflator 18 is sheathed with a. late r- 
described joint cylinder portion 23a of the airbag 20. 
[0033] The mounting bracket 15 can be made of a 
sheet metal. This mounting bracket 15 mounts the infla- 
tor 18 on a side panel 2 with bolts 16. This inflator 18 is 
sheathed with the joint cylinder portion 23a. The mount- 
ing bracket 15 clamps the outer circumference of the 
joint cylinder portion 23a and mounts the inflator 18 on 
the side panel 2. 

[0034] The airbag cover 1 1 comprises a front pillar 
garnish 12 of the front pillar portion PF and a roof inte- 
rior cover 13 of the roof side rail portion R. The pillar 
garnish 12 is made of a synthetic resin and is mounted 
and fixed, as shown in Figs. 1 and 2, on an inner panel 
7 of a front pillar body 4 by mounting means (not 
shown). The pillar garnish 1 2 has a door portion 1 2a on 
its lower edge side. This door garnish 12a is opened by 
inflation of the airbag 20 to thereby create a passage- 
way for passage of the airbag 20. The roof interior cover 
13 is also made of a synthetic resin and is mounted and 
fixed, as shown in Figs. 1 and 3, on a roof side rail body 
9 of a sheet metal by mounting means (not shown). 
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ing portion 36 and thU^^ edge 32a of the peripheral 
edge portion 32. 

[0044] The mounting portions 38 are formed in plural- 
ity at the peripheral edge portion 32 on the upper edge 
side of the gas inlet portion 23 and the inflatable portion 5 
24. Each mounting portion 38 is provided at its center 
with a mounting hole 38a. Into this mounting hole 38a, 
there is inserted a mounting bolt 46. The airbag body 21 
is bored after the hoi low- weaving work to form the indi- 
vidual mounting holes 38a. On the individual mounting w 
portions 38, as shown in Fig. 1 to 3, there are fixed 
mounting brackets 45 which are made of a sheet metal. 
These mounting brackets 45 mount the folded airbag 20 
in the body 1 (e.g., the inner panel 7 and the roof side 
rail body 9). 75 
[0045] Each mounting bracket 45 has an interior side 
inner plate 45a and an exterior side outer plate 45b. 
These inner and outer plates 45a and 45b are provided 
with mounting holes 45c corresponding to the mounting 
holes 38a of the individual mounting portions 38. When 20 
each mounting bracket 45 is to be mounted on the 
mounting portion 38, this mounting portion is arranged 
at first between the inner and outer plates 45a and 45b. 
Then, these inner and outer plates 45a and 45b are so 
partially deformed plastically as to joint each other and 25 
ate mounted on each mounting portion 38. As shown in 
Figs? 2 and 3, the mounting bolt 46 is inserted into the 
mounting holes 45c and 38a and is fastened into nuts 
7b and 9b. These nuts 7b and 9b are fixed on the cir- 
cumferential edges of mounting holes 9a and 7a of the 30 
inner panel 7 and the roof side rail body 9. As a result, 
the folded airbag body 21 is mounted in the body 1 by 
those bolts 46. 

[0046] The belt portion 40 is formed of a woven fabric 
of flexible polyamide yarns or the like. The belt portion 35 
40 is trifurcated to have three joint fingers 41 , 42 and 43. 
These joint fingers 41, 42 and 43 are joined at an inter- 
section 40a. In the belt portion 40, the end portions of 
the two joint fingers 41 and 42 spaced from the intersec- 
tion 40a are located on the sides of proximal portions 40 
40b and 40c. The proximal portions 40b and 40c are 
joined to the circumferential edge of the longitudinal rod 
portion 29. Specifically, the proximal portions 40b and 
40c are stitched and joined to the upper and lower por- 
tions of the rear edge 32a of the peripheral edge portion 45 
32. In the belt portion 40, on the other hand, the end 
portion of the remaining joint finger 43 spaced from the 
intersection 40a is located on the side of a distal end 
portion 40d. The distal end portion 40d is fixed on the 
roof side rail body 9 of the vehicle proximal to the open- so . 
ing W by means of the bolts 46. 

[0047] Here, the distal end portion 40d is provided 
with a mounting hole 43a for inserting the bolt 46 there- 
into. The distal end portion 40d is equipped with the 
mounting bracket 45 capable of inserting the bolt 46 55 
thereinto. Moreover, the individual joint fingers 41, 42 
and 43 are substantially the same length. 
[0048] Moreover, the belt portion 40 is given a length 
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corresponding^P^hen its joint fingers 41 and 42 are 
brought as close to each other as to overlap each other 
so that it is extended straight from the proximal portions 
40b and 40c to the distal end portion 40d. At this time, 
more specifically, the belt portion 40 has a length X0 
(X0 = A + B ) (as shown in Fig. 5) smaller than the dis- 
tance Y at the time when the airbag body 21 is set in a 
predetermined state. In this predetermined state, the 
airbag body 21 is mounted in the vehicle and is deflated 
(i.e., without any feed of the inflation gas). Moreover, the 
distance Y at this time is a distance from the lower prox- 
imal portion 40c to a portion P at which the distal end 
portion 40d is fixed on the peripheral edge of the open- 
ing W. In this embodiment, the length X0 = 410 mm, and 
the distance Y = 470 mm. 

[0049] Here, this length X0 is. so set that a length 
Z = XO + C is substantially equal to or larger than a 
predetermined mounting span S (as shown in Fig. 1) 
(that is, S < Z = X0 + C ). This setting is made so that 
the folded airbag 20 may be fixed without fail on the 
vehicle by means of the bolts 46. Here, the mounting 
span S is a distance between the mounting portion 38 
(B) of the rear end portion of the airbag body 21 and the 
distal end portion 40d of the joint finger 43 (that is, the 
distance between the fixed portions of the airbag 20). 
On the other hand, the length C is a length in the for- 
ward and backward direction between the mounting 
hole 38a (B) of the rear end portion of the airbag body 
21 and the stitched portions 40b and 40c of the joint fin- 
gers 41 and 42 to the rear edge 32a. 
[0050] Here will be described the assembly operation 
for mounting the airbag 20 on the vehicle. First, the air- 
bag 20 is folded up. For this folding-up. the airbag 20 in 
the uninflated developing state, as shown in Fig. 4. is 
folded in a bellows shape from its lower to upper edge 
side. Then, the folds are formed along a line L in parallel 
with the lower edge 32b of the peripheral edge portion 
32 in the uninflating portion 31. 

[0051] Then, the airbag body 21 thus folded up is 
wound at a predetermined interval with a breakable 
tape so that it may not collapse (or may not be unfolded 
to restore the developing shape). 
[0052] After folding-up the airbag body 21 , the individ- 
ual mounting portions 38 and the distal end portion 40d 
of the joint finger 43 are pulled out. Then, the mounting 
brackets 45 are attached to the individual mounting por- 
tions 38 and the distal end portion 40d. The joint cylin- 
der portion 23a is pulled out, and the inflator 18 is 
inserted into the joint cylinder portion 23a. Moreover, 
the mounting bracket 1 5 is attached to the outer circum- 
ference of the joint cylinder portion 23a to prepare an 
airbag assembly. Thus, a standby state is established 
for awaiting the mounting on the vehicle. 
[0053] After this, the mounting bracket 15 is arranged 
at a predetermined position of the side panel 2 and is 
fixed on the side panel 2 by means of the bolts 16. Each 
mounting bracket 45 is arranged at a predetermined 
position of the inner panel 7 and the roof side rail body 
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[0065] In the airba^^^in accordance with the first 
embodiment, the upper and lower regulating portions 
35 and 36 are arranged in a direction to intersect a rear 
edge 32a arranged vertically of the peripheral edge por- 
tion 32, as shown in Fig. 4. On the side of the rear por- 
tion 25a of the main inflating chamber 25, more 
specifically, there is arranged the rear edge 32a of the 
uninflating portion 31 which extends vertically over the 
upper and lower auxiliary inflating chambers 26 and 27. 
On the side of the rear portion 25a of the main inflating 
chamber 25, the inlets 26a and 27a of the upper and 
lower auxiliary inflating chambers 26 and 27 are 
arranged to confront each other vertically. At the initial 
stage of the inflow of the inflation gas G, therefore, the 
inflation gas G having passed through the main inflating 
chamber 25 is vertically guided by the guide of the ver- 
tically extending rear edge 32a. Then, the inflation gas 
G flows through the inlets 26a and 27a, respectively, 
into the upper and lower inflating chambers 26 and 27. 
As a result, the inflation gas G can inflate the upper and 
lower inflating chambers 26 and 27 with ease. 
[0066] In the airbag 20 in accordance with the first 
embodiment, moreover, the inlets 26a and 27a of the 
upper and lower auxiliary inflating chambers 26 and 27 
are made such that the inlet 27a has a larger opening 
area than that of the inlet 26a. This causes a quicker 
inflation of the lower inflating chamber 27 than the upper 
inflating chamber 26. Moreover, the lower inflating 
chamber 27 provides the area which is located apart 
from the peripheral edge of the opening W so that it can 
restrain the passenger more smoothly than the upper 
inflating chamber 26. As a result, the airbag 20 can bet- 
ter improve passenger restraint before the inflation is 
complete. 

[0067] Here, when the trifurcated belt portion 40 is 
employed as in the airbag 20 in accordance with the first 
embodiment, the three joint fingers 41, 42 and 43 need 
not be the same length. For example, an airbag 50 
according to a second embodiment may be con- 
structed, as shown in Fig. 9. Specifically, the joint fin- 
gers 41 and 42 on the side of the proximal portions 40b 
and 40c may be made shorter than the joint finger 43 on 
the side of the distal end portion 40d. Similarly to the 
first embodiment, in the airbag 50 in accordance with 
the second embodiment, the joint fingers 41 and 42 are 
brought closer to overlap each other so that the length 
X0 (X0.= A + B ) of the belt portion 40 extended from 
the proximal portions 40b and 40c to the distal end por- 
tion 40d is shorter than the distance Y in the uninflated 
state. In the uninflated state, the airbag body 21 is 
attached to the vehicle and developed in the uninflated 
state. Moreover, the distance Y is measured in the unin- 
flated state from the proximal portion 40c on the lower 
side to the fixing portion P of the distal end portion 40d 
on the peripheral edge of the opening W. The length X0 
is so set that the length Z of X0 + C is substantially 
equal to or larger than the mounting span S 
(S£Z = X0+C). This setting is made for fixing the 
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folded airbag S^WIably to the vehicle by means of bolts 
46. The mounting span S is a distance between the fix- 
ing portions, i.e., the mounting portion 38(B) of the rear 
end portion of the airbag body 21 and the distal end por- 

5 tion 40d of the joint finger 43. 

[0068] Moreover, the belt portion 40 need not be trifur- 
cated but may be modified into one belt portion 61 of an 
airbag 60 according to ajhird embodiment, as shown in 
Fig. 10. In this airbag 60, too, the length X0 of the belt 

10 portion 61 , as extended straight from a proximal portion 
61a to a distal end portion 61b, is shorter than the dis- 
tance Y in the uninflated state. In the uninflated state, 
the airbag body 21 is attached to the vehicle and is 
developed but not inflated. Moreover, the distance Y is 

75 taken from the proximal portion 61a to the fixing portion 
P of the distal end portion 61 b on the peripheral edge of 
the opening. 

[0069] In the airbag 60 according to the third-embodi- 
ment, the length X0 of the belt portion 61 is short when 

20 the airbag 60 is developed and inflated after being 
mounted to the vehicle. As a result, the belt portion 61 
applies the turning torque reliably to the longitudinal rod 
portion 29 so that the high tension F may act on the 
lower portion 21a of the airbag body 21. The belt portion 

25 61 and the airbag body 21 are made of a flexible fabric 
material. As a result, the airbag 60 can be easily 
mounted on the vehicle proximal to the opening on the 
interior side of the vehicle even if the belt portion 61 is 
short. Specifically, the airbag 60 is folded in the bellows 

30 shape from the lower portion 32b to the upper portion 
32c while forming folds along the line L in parallel with 
the lower portion 32b of the peripheral portion 32. At this 
folding time, however, the belt portion 61 and the airbag 
body 21 are so flexible that the belt portion 61 can be 

35 easily pulled out. 

[0070] Here, the belt portion 61 is provided at its distal 
end portion 61b with a mounting hole 61c for inserting 
the mounting bolt 46 thereinto. The mounting bracket 45 
is- attached to the distal end portion 61b and in the 

40 mounting portion 38 having the mounting hole 38a. As a 
result, the distal end portion 61b is fixed on the vehicle 
by means of the bolt 46. 

[0071] Now, when the single belt 61 is employed, the 
proximal portion 61a is joined to the lower end 29b of 

45 . the peripheral edge of the longitudinal rod portion 29 
rather than the upper end 29b of the longitudinal rod 
portion 29,. because a higher backward turning torque 
can act on the longitudinal rod portion 29 when the air- 
bag 60 is to be developed and inflated. This turning 

so torque turns the lower end 29b on the upper end 29a 
away from the inflatable portion 24 in the longitudinal 
(fore and aft) direction. 

[0072] When the single belt portion is employed, 
moreover, the airbag may be constructed, as desig- 
55 nated by 70 in Fig. 11, according to a fourth embodi- 
ment. This airbag 70 is provided with an insert hole 32d 
in the peripheral edge portion 32 (i.e., the rear edge 
32a) on the side of the lower end 29b of the longitudinal 
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each other, or alternately folding one sheet of fabric 
material in two and by stitching or adhering the periph- 
eral edges to each other. 

[0086] In the individual embodiments, moreover, the 
airbags 20, 50, 60, 70, 80 and 90 are exemplified by 5 
arranging them over the front pillar portion PF and the 
roof side rail portion R. However, the airbags may also 
be arranged over the rear pillar portion and the roof side 
rail portion R of the rear portion of the vehicle. In these 
modifications, for example, the shown individual airbags 10 
20. 50, 60, 70, 80 and 90 may be arranged in the 
reverse of the longitudinal (fore and aft) direction. 
[0087] Still moreover, the airbags may be arranged 
over the center pillar portion PC and the roof side rail 
portion R extending forward or backward from above the 15 
center pillar portion PC. 

[0088] Moreover, the airbag may be constructed, as 
designated by 100 in Figs. 14 to 18, according to a sev- 
enth embodiment. This airbag 100 is provided with an 
airbag body 101 and a belt portion 120, which are made 20 
individually flexible. The airbag 100 is further provided 
with a cover portion 113. This cover portion 113 is 
arranged in a triangular area extending from the circum- 
ferential edge of a longitudinal rod portion 109 to the 
vicinity of a distal end portion 120d of the belt portion 25 
1 20. The cover portion 1 1 3 holds a portion in the vicinity 
of the'distal end portion 120d of the belt portion 120 
movably in the axial direction thereof. 
[0089] Here, the airbag body 101 is formed into a bag 
shape by the hollow-weaving method using polyamide 30 
yarns- or the like. The belt portion 120 is joined to the 
rear end side of the airbag body 1 01 . 
[0090] The airbag body 101 is provided with an inflat- 
ing portion 102 and an uninflating portion 111. The 
inflating portion 102 is developed from the folded state 35 
and inflated by the inflow of the inflation gas from the 
inflator 18 increasing its width. The uninflating portion 
111 does not admit the inflation gas. Here, this airbag 
body 101 may also be coated on its surface with silicone 
or the like after it was hollow-woven to form the individ- *o 
ual portions 102 and 111. The silicone or the like can 
enhance the heat resistance and the sealing properties 
of the airbag body 101. 

[0091] The inflating portion 102 comprises a gas inlet 
portion 103 and an inflatable portion 104. This inflatable 45 
portion 104 is inflated to cover the opening W on the 
inner side of the vehicle when the airbag 100 is devel- 
oped and inflated. Similarly to the other embodiments, 
the inflatable portion 104 covers the center pillar portion 
PC, when the airbag 100 is developed and inflated. 50 
[0092] The inlet portion 1 03 is formed into a cylindrical 
shape having an opened front end. The gas inlet portion 
103 is arranged on the front end side of the inflatable 
portion 104. The inflator 18 is inserted into the gas inlet 
portion 103. Moreover, the gas inlet portion 103 is 55 
clamped on the inflator 18 by the mounting bracket 15. 
As a result, the gas inlet portion 103 is joined to the 
inflator 18. Here, an inner tube may be additionally fixed 
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on the inflating^Wrhber of the gas inlet portion 103 so 
as to retain the heat resistance. The inner tube is made 
of the same material or the like as that of the airbag 
body 101 itself. 

[0093] The inflatable portion 104 comprises a main 
inflating chamber 105 and upper and lower auxiliary 
inflating chambers 106 and 107. The main inflating 
chamber 105 extends straight backward from the gas 
inlet portion 103. The upper and lower auxiliary inflating 
chambers 106 and 107 are arranged over and below the 
main inflating chamber 105 and in communication with 
a rear portion 1 05a of the main inflating chamber 1 05. In 
this embodiment, moreover, the longitudinal rod portion 
109 comprises the rear portion 105a of the main inflat- 
ing chamber 105 and rear portions 106b and 107b of 
the upper and lower auxiliary inflating chambers 106 
and 107. The longitudinal rod portion 109 is inflated in a 
substantially vertical cylinder shape when the inflation 
gas flows thereinto. Here, the area of the longitudinal 
rod portion 109 is arranged in front of a later-described 
rear edge 112a (or the cover. portion 113) of the uninflat- 
ing portion 111. The area of the longitudinal rod portion 
109 in Fig. 15 is hatched that it can be easily identified. 
[0094] The uninflating portion 111 comprises a 
peripheral edge portion 112 and a regulating portion 
114. The peripheral edge portion 1 12 is arranged on the 
outer circumferential edges of the gas inlet portion 103 
and the inflatable portion 104. The peripheral edge por- 
tion 1 12"is woven so densely as prevent gas leaks. The 
regulating portion 114 is extended backward from the 
front portion of the peripheral edge portion 112 and 
arranged in the region of the inflatable portion 104. The 
regulating portion 1 14 comprises upper and lower regu- . 
lating portions 115 and 116 and an upper auxiliary reg- 
ulating portion 117. The upper and lower regulating 
portions 115 and 116 define the main inflating chamber 
105 and the upper and lower auxiliary inflating cham- 
bers 106 and 107. The upper auxiliary regulating por- 
tion 1 17 is arranged to give a predetermined thickness 
to the upper auxiliary inflating chamber 106. Here, the 
airbag body 101 is provided with clearances for gas 
inlets 106a and 107a, respectively, between rear ends 
115a and 116a of the upper and lower regulating por- 
tions 1 1 5 and 1 1 6 and the rear edge 1 1 2a of the periph- 
. eral edge portion 112. The upper and lower auxiliary 
inflating chambers 106 and 107 admit the inflation gas 
from those gas inlets 106a and 107a. 
[0095] On the side of an upper edge 112c of the 
peripheral edge portion 1 1 2, there are formed a plurality 
of mounting portions 118. Each of these mounting por- 
tions 118 is provided with a mounting hole 118a at its 
center. This mounting hole 1 18a is bored into the airbag 
body 101 after the hollow-weaving work. The mounting 
bolt 46 is inserted (as shown in Fig. 14) into this mount- 
ing hole 1 18a, as in the first embodiment. The mounting 
bracket 45 is fixed on the mounting portion 118, as in 
the first embodiment. The folded airbag 100 is mounted 
in the inner panel 7 and the roof side rail body 9 of the 
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nish 12 and the roof in^^^cover 13 to open the individ- 
ual door portions 12a and 13a. Moreover, the airbag 
body 101 is inflated so largely as to cover the opening 
W, as indicated by the double-dotted lines in Fig. 14. 
[01 07] In the airbag 100 of the seventh e mbodiment, 
the inflating portion 102 is developed and inflated by the 
inflation gas G so that the longitudinal rod portion 109 is 
arranged in the substantially vertical direction. Then, the 
belt portion 120 pulls on the longitudinal rod portion 109 
causing it to turn. In other words, the belt portion 120 
turns the lower end 109b backward, i.e., in the longitudi- 
nal (fore and aft) direction away from the inflatable por- 
tion 104 on the upper end 109a. 

[0108] At this time, the longitudinal rod portion 109 is 
inflated substantially vertically in the rod shape by the 
inflation gas C coming thereinto. In short, the longitudi- 
nal rod portion 109 becomes rigid. Then, the longitudi- 
nal rod portion 109 is subjected to a backward turning 
torque. As a result, a tension F by the belt portion 120 is 
applied to the lower edge 101a of the airbag body 101 , 
as shown in Fig. 17. On the other hand, the airbag body 
101 is inflated into the interior side of the center pillar 
portion PC, as shown by the double-dotted lines in Fig. 
14. As a result, the airbag 100 will be supported by the 
center pillar portion PC. even when it is restraining the 
passenger, and will barely extend outside of the vehicle. 
[01 09] Moreover, the uninflating portion 1 1 1 of the air- 
bag body 101 is provided with the cover portion 113. 
This cover portion 113 is arranged in a triangular area 
extending from the circumferential edge of the longitudi- 
nal rod portion 109 to the vicinity of the distal end por- 
tion 120d of the belt portion 120. As a result, the cover 
portion 113 can suppress the formation of the clearance 
between the airbag body 101 and the belt portion 120. 
[0110] Therefore, the airbag 100 of the seventh 
embodiment can exhibit a tension especially on the side 
of the lower edge 101 of the airbag'body 101 when the 
airbag 100 is inflated. As a result, the airbag 100 can 
retain a wide area capable of restraining the passenger 
properly Moreover, the airbag 100 is enabled to restrain 
the passenger properly over a wider range by the cover 
portion 113, because the cover portion 113 removes a 
clearance between the airbag body 101 and the belt 
portion 120. 

[0111] Moreover, the cover portion 113 is constructed 
of the uninflating portion 111 so as to not admit inflation 
gas G. As a result, the cover portion 113 does not 
increase the capacity of the inflating portion 102 of the 
airbag body 101. In other words, the cover portion 113 
does not delay the time period for the inflating portion 
102 to be charged with the inflation gas G. As a result, 
the cover portion 1 1 3 does not increase the time it takes 
to fully inflate the airbag. 

[0112] The cover portion 113 holds the vicinity of the 
distal end portion 120d of the belt portion 120 so that 
the distal end portion 120d may move in the axial direc- 
tion. As a result, the belt portion 120 can be freely 
moved when it exhibits tension. The cover portion 113 



973 421 A1 



24 



does not defof^BPTe developed and inflated shape of 
the airbag body 101. 

[0113] In the airbag 100 of the seventh embodiment, 
moreover, the belt portion 120 is arranged on the exte- 

5 rior faces 1 13E of the cover portion 113. Therefore, the 
passenger is kept, when he or she is to be restrained by 
the cover portion 113, away from direct contact with the 
belt portion 120 exhibiting the tension. As a result, the 
passenger has confidence in the airbag 100. 

w [0114] In this embodiment, too, the length X0 of the 
belt portion 120, as taken straight from the proximal por- 
tion 120c to the distal end portion 120d, is set shorter 
than the length Y in the uninflated state. In the airbag 
100 being inflated, therefore, a high tension can be reli- 

15 ably applied to the lower edge 101a of the airbag body 
101. 

[0115] The belt portion 120 of the seventh embodi- 
ment is also trifurcated. As in the first embodiment, 
therefore, the distal end portion 120d of the belt portion 

20 120 can be easily fixed on the fixing portion P proximal 
to the opening W by means of the- bolts 46. When the 
airbag 100 is developed and inflated, the bifurcated 
proximal portions 120b and 120c are vertically sepa- 
rated by the formation of the longitudinal rod portion 

25 109. Without degrading the mounting workability on the 
vehicle, therefore, a high tension can be exhibited on 
the lower portion 101a of the airbag body 101 being 
developed and inflated. 

[0116] Here in the airbag 100 of the seventh embodi- 
30 ment, the cover portion 113 is provided with the insert 
hole 113a. Moreover, the distal end portion 120d of the 
belt portion 120 is guided from the exterior face 113E 
through the insert hole 1 13a and arranged inside of the 
vehicle. However, the distal end portion 120d of the belt 
35 portion 120 may be constructed as in an airbag 130 of 
an eighth embodiment, as shown in Figs. 19 and 20, if it 
can be held movable in the axial direction. In this airbag 
130, the exterior face 1 13E of the cover portion 113 is 
provided with a loop portion 132 capable of inserting the 
40 distal end portion 120d thereinto. This loop portion 132 
is attached to the cover portion 113 by stitching or 
adhering the upper and lower two ends of a band 131 . 
In this case, the vicinity of the distal end portion 120d 
can also be arranged on the exterior side of the cover 
45 portion 1 13. 

[0117] Still moreover, the construction of the loop por- 
tion 132 may be modified, as in an airbag 140 in accord- 
ance with a ninth embodiment shown in Fig. 21. This 
airbag 140 is further provided a second slit-shaped 
so insert hole 1 13b in the rear edge side of the cover por- 
tion 1 13 in the vicinity of the insert hole 113a. The distal 
end portion 120d can be inserted into the insert hole 
113b. Moreover, the distal end portion 120d, as extend- 
ing from the intersection 120a, is extended once to the 
55 interior of the vehicle from the first insert hole 113a and 
further through the second insert hole 1 13b to the exte- 
rior of the vehicle. 

[0118] When the trifurcated belt portion 120 is used, 
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structed, as shown in^^^o. This main inflating cham- 
ber 25 extends with a slight curve in the longitudinal 
(fore and aft) direction. If the main inflating chamber 25 
is inflated quickly and widely, more specifically, the main 
inflating chamber 25 may be arranged to extend sub- 5 
stantially linearly from the gas inlet portion 23 in the lon- 
gitudinal (fore and aft) direction while including the 
straight extending case. 

[0128] In the airbag 20 in accordance with the first 
embodiment, still moreover, the upper and lower auxil- w 
iary inflating chambers 26 and 27 are individually pro- 
vided by one chamber. However, the upper and lower 
auxiliary inflating chambers 26 and 27 may be suitably 
divided. For example, the construction may be modified 
as in the airbag 180 shown in Fig. 25. In this airbag 180, ?5 
a second lower regulating portion 186 is provided below 
the lower regulating portion 36. The second lower regu- 
lating portion 186 extends from the lower edge 32b in 
the peripheral edge portion 32 of the uninflating portion 
31. In this airbag 180, the lower inflating chamber 27 is 20 
divided into two by the second lower regulating portion 
186. As in the airbag 190 shown in Fig. 26. alternatively, 
a second upper regulating portion 195 may be provided 
over the upper regulating portion 35. This second upper 
regulating portion 195 extends from the upper edge 32c 25 
in the peripheral edge portion 32 of the uninflating por- 
tion 31. In this airbag 190, the upper inflating chamber 
26 is "divided into two by the second upper regulating 
portion 195. 

[0129] Here, the upper and lower auxiliary inflating 30 
chambers 26 and 27 may be partitioned, when divided, 
by a ^regulating portion which extends from the rear 
edge 32a in the peripheral edge portion 32 of the unin- 
flating' portion 31. As in the airbag 190 shown in Fig. 26, 
for example, a second lower regulating portion 196 for 35 
dividing the lower auxiliary inflating chamber 27 may 
extend from the rear edge 32a. 

[0130] Here, the regulating portions 35, 36, 115, 116. 
117, 186, 195 and 196 are desirably provided substan- 
tially, in parallel with each other as in the airbags 20, 40 
100, 180 and 190, because the width of the inflating 
chambers 25, 26, 27, 105, 106 and 107 being inflated 
can be equalized as much as possible in the longitudi- 
nal (fore and aft) direction. 

[0131] In the airbag 20 of the first embodiment, more- 45 
over, the belt portion 40 is disposed at the back of the 
airbag body 21. If the main inflating chamber 25 is 
inflated quickly and widely, however, the belt portion 40 
may be omitted as in the airbags 180 and 190 shown in 
Figs. 25 and 26. In these airbags 180 and 190, the rear so 
edge 32a of the peripheral edge portion 32 in the unin- 
flating portion 31 of the airbag body 21 is formed into a 
triangular sheet. 

[0132] The first to fourteenth embodiments have 
described an airbag which is employed in the head-pro- 55 
tecting airbag system M1 for the front seat. However, 
the airbag may be constructed to be arranged on the 
front and rear seats. A head protecting airbag system 
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M2. as shown S^^s. 27 to 30. is provided for the front I 
and rear seats. Moreover, an airbag 220 according to a i 
fifteenth embodiment is folded and accommodated inl 
the upper edge side of the opening W of the door or win-/ \ 
dow on the interior side. Specifically, the airbag 220 is 
arranged to extend over the front pillar portion PR the / 
roof side rail portion R and a rear pillar portion PR. / ; 
[0133] This head-protecting airbag system M2 com-/ 
prises the airbag 220, the inflator 18, the mounting 
bracket 1 5 and the airbag cover 1 1 . 
[01 34] The inflator 1 8 and the mounting bracket 1 5 are 
made as in the first embodiment, and their description 
will be omitted. However, the mounting bracket 15 uses 
two bolts 16 to mount the inflator 18 on a rear pillar body 
10 of the rear pillar portion PR. 

[0135] The airbag cover 11 comprises the front pillar 
garnish 12 of the front pillar portion PR the roof interior 
cover 13 of the roof side rail portion R, and a rear pillar 
garnish 14. This rear pillargarnish 14 is arranged in the 
rear pillar portion PR. The front pillar garnish 1 2 and the 
roof interior cover 13 are similar to those of the first 
embodiment, as shown in Figs. 27 to 29. Specifically, 
the garnish 12 and the roof interior cover 13 are 
mounted and fixed on the inner panel 7 of the front pillar 
body 4 and the roof side rail body 9 made of a sheet 
metal, respectively, by the mounting means (not 
shown). The garnish 12 and the roof interior cover 13 
are provided with the door portions 12a and 13a, 
respectively, which are opened by the push of the airbag 
220 when the airbag is inflated. 

{0136] The rear pillargarnish 14ismadeof a synthetic 
resin like the garnish 12. The garnish 14 is constructed, 
as shown in Figs. 27 and 30, to include a front panel 
portion 14a arranged on the front side and a rear panel 
portion 14b arranged on the rear side. These panel por- 
tions 14a and 14b are mounted and fixed by the means 
(not shown) on the rear pillar body 10 made of a sheet 
metal. In this rear pillar garnish 14, moreover, the rear 
panel 14b is provided with a door portion 14c on the 
front edge side. This door portion 14c covers the airbag 
220 which is folded and accommodated. The door por- 
tion 14c is opened by the push of the airbag 220 when 
the airbag is inflated, 

[0137] This airbag 220 is constructed, as shown in 
Figs. 31 to 34, to include an airbag body 221 and a belt 
portion 240. The airbag body 221 is formed into a flexi- 
ble bag shape by the hollow-weaving method using 
polyamide yarns or the like. The belt portion 240 is 
made of a flexible woven fabric using polyamide yarns. 
The belt portion 240 is stitched to a front edge 232b of 
the airbag body 221 . 

[0138] The airbag body 221 comprises an inflating 
portion 222 and an uninflating portion 231. The inflating 
portion 222 is inflated, when fed with the inflation gas G 
from the inflator 1 8, to separate interior and exterior side 
wall portions 222a and 222b from each other (as shown 
in Fig. 34) thereby becoming wider. Moreover, the inflat- 
ing portion 222 is developed from the folded state when 
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vided with a clearand^pfween the rear edge of the 
central regulating portion 236 and the peripheral edge 
portion 232. This clearance is employed as an auxiliary 
inlet 227b capable of introducing the inflation gas G 
thereinto by the lower auxiliary inflating chamber 227. 5 
The auxiliary inlet 227b is provided so that the lower 
auxiliary inflating chamber 227 can be inflated more 
quickly than the upper auxiliary inflating chamber 226. 
Here, the opening area of the auxiliary inlet 227b is 
made smaller than that of the inlet 227a so that the main 10 
inflating chamber 225 inflates quickly over its whole 
length. 

[0148] Moreover, a longitudinal rod portion 229 is 
arranged on the front end side of the inflatable portion 
224. This longitudinal rod portion 229 is formed to have 15 
the upper and lower auxiliary inflating chambers 226 
and 227 in the vicinities of the inlets 226a and 227a. and 
a front portion 225a of the front side chamber 225F. The 
longitudinal rod portion 229 is inflated into a substan- 
tially vertical column shape. 20 
[0149] Moreover, the rear side of the upper edge 232a 
of the peripheral edge portion 232 and the rear exten- 
sion regulating portion 235b form the upper and lower 
edges of the rear side chamber 225B. Also, the rear 
auxiliary inflating chamber 228 is provided with a clear- 25 
ance between the front end of the rear extension regu- 
lating^ portion 235b and the rear front extension 
regulating portion 235b. This clearance is employed as 
an inlet 228a for the inflation gas G by the rear auxiliary 
inflating chamber 228. In this embodiment, the rearfront 30 
extension regulating portion 235d extends backward to 
below the front end of the rear extension regulating por- 
tion 235b. At the portion of the inlet 228a, therefore, the 
inflation gas G flowing in front of the rear side chamber 
225B is reversed to flow into the rear auxiliary inflating 35 
chamber 228. Here, the rear lower extension regulating 
portion 235c regulates the width of the rear auxiliary 
inflating chamber 228 when fully inflated. 
[01 50] On the upper edge 232a of the peripheral edge 
portion 232, there are formed a plurality of mounting 40 
portions 238. Each of these mounting portions 238 is 
provided at its center with a mounting hole 238a for 
inserting the mounting bolt 46 thereinto. This mounting 
hole 238a is formed by boring the hollow-woven airbag 
body 221. On each mounting portion 238, moreover, 45 
there is fixed the mounting bracket 45, as shown in Figs. 
27 to 29. By using the mounting brackets 45 and the ■ 
bolts 46, the folded airbag 220 is fixed on the inner 
panel 7 and the roof side rail body 9 of the body 1. The 
mounting bolts 46 are inserted into the mounting holes 50 
45c and 238a and screwed into the nuts 7b and 9b. 
These nuts 7b and 9b are fixed on the circumferential 
edges of the mounting holes 7a and 9a of the inner 
panel 7 and the roof side rail body 9. 

[0151] In this embodiment, the belt portion 240 is 55 
stitched at its proximal portion 240a to the exterior face 
in the vicinity of the upper portion of the vertical edge 
232c. The distal end portion 240b of the belt portion 240 
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is extended to^^pFhterior side through an insert hole 
232d. In the airbag body 221. the insert hole 232d is 
arranged in the vicinity of the lower portion of the verti- 
cal edge 232c of the peripheral edge portion 232. The 
distal end portion 240b of the belt portion 240 is pro- 
vided with a mounting hole 240c for inserting a bolt 241 
(as shown in Fig. 27) thereinto. The distal end portion 
240b is fixed on the side panel 2 of the body 1 by means 
of the bolt 241 . The belt portion 240 is set to a predeter- 
mined length. Specifically, this length of the belt portion 
240 establishes a forward tension on the side of a lower 
edge 221a of the airbag body 221 when the airbag 220 
is inflated. 

[0152] Moreover, the airbag 220 is folded in the bel- 
lows shape from the lower edge to the upper edge of the 
airbag 220 in the developed state. The folds Q are in 
parallel with the upper edge 232a of the peripheral edge 
portion 232, as shown in Fig. 32. After folding, moreo- 
ver, the airbag body 221 is wound at a predetermined 
interval with a breakable tape so that it may not col- 
lapse. 

[0153] Additionally, after the folding, the mounting 
brackets 45 are attached to the individual mounting por- 
tions 238. Moreover, the gas inlet portion 223 is 
unfolded, and the inflator 18 is inserted into the gas inlet 
portion 223. Then, the mounting bracket 15 is attached 
to the outer circumference of the gas inlet portion 223 to 
form the airbag assembly. In this state, the standby state 
is established for awaiting the mounting to the vehicle. . 
[0154] After this, the mounting bracket 15 is arranged 
at a predetermined position of the rear pillar body 10 
and is fixed on the rear pillar body 10 by means of the 
bolts 16. The individual mounting brackets 45 are 
arranged at predetermined positions of the inner panel 
7 and the roof side rail body 9 and are fixed on the inner 
panel 7 and the roof side rail body 9 by means of the 
bolts 46. The belt portion 240 is pulled out to fix its distal 
end portion 240b on the side panel 2 by means of the 
bolt 241. Moreover, the front pillar garnish 12, the roof 
interior cover 13 and the rear pillar garnish 14 are 
mounted on the body 1. As a result, the head-protecting 
airbag system M2 can be mounted to the vehicle. 
[0155] When the inflator 18 is activated after the 
mounting to the vehicle, moreover, the inflation gas G 
flows from the inflator 18 through the gas inlet portion 
223 into the main inflating chamber 225 of the inflatable 
portion 224. The inflation gas G further flows from the 
front side chamber 225F of the main inflating chamber 
225 through the inlets 226a and 227a into the upper and 
lower auxiliary inflating chambers 226 and 227. The 
inflation gas G flows from the rear side chamber 225B of 
the main inflating chamber 225 through the inlet 228a 
into the rear auxiliary inflating chamber 228. As a result, 
the front and rear seat inflating portions 224a and 224b 
of the inflatable portion 224 are inflated. At this time, the 
breakable tape (not shown), wound on the airbag 220, 
breaks. Moreover, the individual door portions 12a. 13a 
and 14c of the rear panel portion 14b in the front pillar 
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bag body 221 by the NB|K>rtion 240. 
[01 63] Here, the airbag 220 in accordance with the fif- 
teenth embodiment has been described in the case in 
which the upper and lower auxiliary inflating chambers 
226 and 227 are individually provided by one chamber. 5 
However, the upper and lower auxiliary inflating cham- 
bers 226 and 227 may be divided by providing an exten- 
sion regulating portion or a central regulating portion 
suitably. Likewise, the rear auxiliary inflating chamber 
228 may also be divided into three or more chambers by 10 
providing the extension regulating portion 235 and the 
central regulating portion 236 of the uninflating portion 
231 and so on suitably. 

[0164] When the airbag is to be formed by the hollow- 
weaving method using warps and wefts, moreover, it 15 
may be constructed and arranged like airbag 320 of a 
sixteenth embodiment shown in Figs. 35 to 38. Specifi- 
cally, a main inflating chamber 325 of the airbag 320 is 
arranged substantially in parallel with warps V or wefts 
H. The airbag 320 is folded on folds along the main 20 
inflating chamber 325. 

[0165] The airbag 320 of the sixteenth embodiment is 
a head protecting airbag system M3. The airbag 320 is 
arranged in a folded shape on the upper edge portion of 
the opening W of the door or window on the interior 25 
side. Specifically, the airbag 320 is folded and arranged 
from^fhe front pillar portion PF to the roof side rail por- 
tion R. 

[0166] The head-protecting airbag system M3 is con- 
structed, as in the first embodiment, to include the air- 30 
bag 320. the inflator 18, the mounting bracket 15 and 
the airbag cover 11. Of these, the inflator 18, the mount- 
ing bracket 15 and the airbag cover 11 are similar to 
those c *of the first embodiment, and their description will 
be omitted. 35 
[0167] The airbag 320 is constructed, as shown in 
Figs. 38 to 41 , to include an airbag body 321 and a belt 
portion 340. The airbag body 321 is formed into a flexi- 
ble bag shape. This airbag body 321 is formed by the 
hollow-weaving method. This hollow-weaving method 40 
employs polyamide yarns or the like as the warps V and 
the wefts H (as should be referred to an 'enlarged por- 
tion showing the encircled texture of Fig. 38). The belt 
portion 340 is stitched to a rear edge 332a of the airbag 
body 321. The belt portion 340 is made of a flexible 45 
woven fabric using polyamide yarns or the like. 
[0168] The airbag body 321 comprises an inflating 
portion 322 and an uninflating portion 331. The inflating 
portion 322 separates, when fed with the inflation gas 
from the inflator 18, interior or exterior side wall portions 50 
322a and 322b (as shown in Fig. 41) from each other. In 
other words, the inflating portion 322 is inflated to 
become thicker when fed with the inflation gas. By this 
inflation gas thus fed, the inflating portion 322 is inflated 
from the folded state. The uninflating portion 331 neither 55 
admits the inflation gas nor becomes wider. Here, the 
airbag body 321 may be coated on its surface with sili- 
cone or the like after the individual portions 322 and 331 
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were hollow-wS^rT. This coating is made to improve the 
heat resistance and the sealing properties. 
[0169] The inflating portion 322 comprises a gas inlet 
portion 323 and an inflatable portion 324. The gas inlet 
portion 323* is arranged on the front end side of the 
inflatable portion 324 to introduce the inflation gas into 
the inflatable portion 324. The inflatable portion 324 
extends backward in communication with the gas inlet 
portion 323. The inflatable portion 324 is formed in the 
bag shape and is inflated to cover the opening W on the 
interior side. 

[0170] The gas inlet portion 323 is formed in a longi- 
tudinal (fore and aft) extending cylinder shape opened 
on the front end side. The inflator 18 is inserted into the 
gas inlet portion 323 from the front end side. And, the 
gas inlet portion 323 is clamped on the inflator 18 by the 
mounting bracket 15. As a result, the gas inlet portion 
323 is joined to the inflator 18. Here, an inner tube may 
be fixed on the inner circumference of the gas inlet por- 
tion 323 so as to retain the heat resistance. This inner 
tube is made of the same material as that of the airbag 
body 321 itself. 

[0171] The inflatable portion 324 comprises the main 
inflating chamber 325 and upper and lower auxiliary 
inflating chambers 326 and 327. The main inflating 
chamber 325 extends straight backward from the gas 
inlet portion 323. The main inflating chamber 325 is 
arranged substantially in parallel with the wefts H of the 
texture of the airbag body 321. The upper and lower 
auxiliary inflating chambers 326 and 327 communicate 
with a rear portion 325a of the main inflating chamber 
325. Also, the upper and lower auxiliary inflating cham- 
bers 326 and 327 are arranged over and below the main 
inflating chamber-325.. respectively. 
[0172] The uninflating portion 331 is so woven that the 
interior wall portion 322a and the exterior wall portion 
322b of the airbag body 321 are joined-. The uninflating 
portion 331 comprises a peripheral edge portion 332 
and a regulating portion 334. The peripheral edge por- 
tion 332 is arranged on the outer circumference edges 
of the gas inlet portion 323 and the inflatable portion 

324. The peripheral edge portion 332 is so densely 
woven as to prevent gas leaks. The regulating portion 

334 comprises an upper regulating portion 335, a lower 
regulating portion 336 and an upper auxiliary regulating 
portion 337. The upper and lower regulating portions 

335 and 336 extend backward from the front side of the 
peripheral edge portion 332 into the region of the inflat- 
able portion 324. The upper auxiliary regulating portion 
337 is arranged over the upper regulating portion 335 
and in parallel with the upper regulating portion 335. 
The upper auxiliary regulating portion 337 regulates the 
width of the upper auxiliary inflating chamber 26 when 
fully inflated. 

[0173] The upper regulating portion 335 and the lower 
regulating portion 336 regulate the upper and lower 
edges 325b and 325c of the main inflating chamber 

325. And, a lower edge 335b of the upper regulating 
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hole (not shown) of th^^^r pane! 7 or the roof side rail 
body 9. Next, as shown in Figs. 36 and 37, the mounting 
bolt 351 is inserted into the mounting holes 348a, 338a 
and 349a and screwed into the nuts 7b and 9b. As a 
result, the folded airbag 320 is mounted to the body 1 . 5 
[0181] The belt portion 340 is trtfurcated in this 
embodiment to have mounting member portions 341, 
342 and 343. These mounting member portions 341, 
342 and 343 are joined at an intersection 340a. And, the 
end portions of the mounting member portions 341 and w 
342, that is, the proximal portions 340b and 340c of the 
belt portion 340 are stitched to the circumferential edge 
of the longitudinal rod portion 329. Specifically, the prox- 
imal portions 340b and 340c are stitched over and 
below the rear edge 332a of the airbag body 321. The 75 
leading end of the mounting member portion 343, that 
is. the distal end portion 340d of the belt portion 340 is 
provided with a mounting hole 343a and two through 
holes 343b. The mounting bracket 347 is attached, after 
the airbag 320 is folded up. to the distal end portion 20 
340d. The distal end portion 340d is attached like the 
mounting portion 338 to the roof side rail body 9 by 
means of the bolts 351. 

[0182] Here, the belt portion 340 is set to a predeter- 
mined length. Specifically, the length of the belt portion 25 
340 is set to apply the backward tension F (as shown in 
Fig. 40) to a lower portion 321a of the airbag body 321 
when the airbag 320 is inflated after being mounted to 
the vehicle. 

[0183] The airbag 320 is folded in the bellows shape 30 
from the lower edge to the upper edge of its developed 
state/The folds Q of this bellows shape extend along 
the main inflating chamber 325, as shown in Fig. 39. 
After^fhe folding the airbag 320, moreover, the airbag 
body 321 is wound at a predetermined interval with a 35 
breakable tape so that it may not collapse.' 
[0184] After the folding the airbag 320, the mounting 
member portion 343 of the belt portion 340 is pulled out. 
On the other hand, the mounting portion 338 on the 
front side is also pulled out. And, the mounting brackets 40 
347 are attached to the distal end portion 340d of the 
mounting member portion 343 and all the mounting por- 
tions 338. Moreover, the gas inlet portion 323 is pulled 
out. Next, the infiator 18 is inserted into the gas inlet 
portion 323. Moreover, the mounting bracket 15 is 45. 
attached to the outer circumference of the gas inlet por- 
tion 323 to form the airbag assembly. 
[0185] The retaining member 348d of each mounting 
bracket 347 is retained on the circumferential edge of 
the retaining holes (not shown) of the inner panel 7 and so 
the roof side rail body 9. On the other hand, the mount- 
ing bracket 15 is arranged at a predetermined position 
of the side panel 2 and is fixed on the side panel 2 by 
using the bolts 16. By using the bolts 351, each mount- 
ing bracket 347 is fixed on the inner panel 7 or the roof 55 
side rail body 9. Still moreover, the pillar garnish 12 and 
the roof interior cover 1 3 are mounted on the body 1 . As 
a result, the head protecting airbag system M3 can be 
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mounted to th^^Picle. 

[0186] Now, when the airbag 320 is mounted to the 
vehicle, the gas inlet portion 323 is slightly bent to lower 
the front end side (as shown in Figs. 35 and 40). Specif- 
ically, the gas inlet portion 323 leads straight to a for- 
ward downsloping front portion 332cF of the upper edge 
332c of the peripheral edge portion 332. This front por- 
tion 332cF is arranged in the front pillar portion PF. 
[0187] When the infiator 18 is activated after the 
mounting on the vehicle, the inflation gas G is fed from 
the infiator 18 through the gas inlet portion 323 to the 
inflatable portion 324, and the airbag 320 breaks the 
tape wound thereon (not shown). On the other hand, the 
airbag 320 pushes the pillar garnish 12 or the roof inte- 
rior cover 13 to open their individual door portions 12a 
and 13a. The airbag 320 is inflated to such a size as to 
cover the opening W, as shown by the double-dotted 
lines in Figs. 35 to 37. 

[0188] In the airbag 320 in accordance with the six- 
teenth embodiment, at the initial inflow of the inflation 
gas G, as shown in Figs. 38 and 40, the inflation gas G 
flows through the gas inlet portion 323 into the main 
inflating chamber 325 of the inflatable portion 324. 
Moreover, the inflation gas G flows from the rear portion 
325a of the main inflating chamber 325 through the 
inlets 326a and 327a into the upper and lower auxiliary 
inflating chambers 326 and 327. The airbag 320 is fully 
inflated when the inflation gas G flows into the upper 
and lower auxiliary inflating chambers 326 and 327. 
[0189] In the sixteenth embodiment, too, the main 
inflating chamber 325 is inflated before the upper and 
lower auxiliary inflating chambers 326 and 327. The 
main inflating chamber 325 extends straight backward 
from the gas inlet portion 323. Therefore, the main 
inflating chamber 325 is quickly inflated. On the other 
hand, the main inflating chamber 325 is arranged 
lengthwise in the longitudinal (fore and aft) direction at 
the vertically intermediate portion of the upper and 
lower auxiliary inflating chambers 326 and 327, that is, 
at the vertically intermediate portion of the inflatable 
portion 324. In short, the main inflating chamber 325 is 
arranged lengthwise in the fore and aft direction at the 
vertically intermediate portion of the inflatable portion 
324. As a result, the main inflating chamber 325 is 
inflated over a wide area. 

[0190] As a result, the airbag 320 of the sixteenth 
embodiment can inflate the main inflating chamber 325 
quickly and widely before the inflation is completed. 
With this area of the main inflating chamber 325. more- 
over, the airbag 320 can restrict the passenger properly 
quickly and over a wide area before the airbag is fully 
inflated. 

[0191] when fully inflated, the lower edge 321a of the 
airbag body 321 is pulled backward, as shown in Fig. 
40, by the belt portion 340. 

[0192] In the airbag 320 in accordance with the six- 
teenth embodiment, moreover, the airbag body 321 is 
formed by the hollow-weaving operation using the 
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bag may be construJ^^^ this way. Alternatively, the 
front side of the upper and lower edges 325b and 325c 
on the side of the gas inlet portion 323 is in parallel with 
the warps V or the wefts H. Moreover, a nonparallel por- 
tion such as a taper or step may be formed on the rear 5 
side of the upper and lower edges 325b and 325c 
spaced from the gas inlet portion 323. The airbag may 
be constructed in this way. It is quite natural that the 
upper and lower edges 325b and 325c may be in paral- 
lel over their entire lengths with the warps V or the wefts 70 
H. 

[0201] Here, the nonparallel portion, which is not in 
parallel with the warps V or the wefts H. is to be formed 
on at least one of the upper edge 325b and the lower 
edge 325c, in the following manner. Specifically, the 15 
nonparallel portion is formed apart from a portion 325F 
(as shown in Fig. 39) adjoining the gas inlet portion 323. 
This is because the infiator 18 is inserted into the gas 
inlet portion 323. If the nonparallel portion is formed at 
the portion 325F adjoining the gas inlet portion 323, 20 
moreover, the high pressure at the initial inflow of the 
inflation gas G acts on that portion 325F, and a gas leak 
is liable to occur at the portion 325F. 
[0202] Moreover, the airbag 320 in accordance with 
the sixteenth embodiment has been described in the 25 
case in which the gas inlet portion 323 is arranged on 
the front side of the inflatable portion 324. However, the 
longitudinal (fore and aft) direction of the airbag may be 
inverted. For example, the airbag may be arranged from 
the rear pillar portion to the roof side rail portion R of the 30 
vehicle. In this modification, moreover, the inflatable 
portion may be constructed to cover the side portions of 
the front seat and the rear seat when the airbag is fully 
inflated. 

[0203] ..The foregoing detailed description of the pre- 35 
ferred embodiments of this invention has been provided 
for the purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the 
precise embodiments disclosed. Obviously, many mod- 
ifications and variations may be evident to practitioners 40 
in the art when considered in reference to the disclo- 
sure. The embodiments were chosen and explained in 
order to best describe the principles of this invention 
and its practical applications, thereby enabling others 
skilled in the art to understand the invention for various 45 
embodiments and with various modifications as are 
suited for the particular use contemplated. 
[0204] An airbag for a head protecting airbag system 
is adapted to be folded up and accommodated along an 
upper interior edge of a vehicle and to be developed and 50 
inflated to cover an interior opening of the vehicle. The 
airbag comprises a flexible airbag body and a flexible 
belt portion. The airbag body includes an inflatable por- 
tion adapted to be inflated to cover the interior opening 
when the airbag is inflated. The inflatable portion 55 
includes a longitudinal rod portion adapted to be inflated 
substantially vertically into a column shape. The longitu- 
dinal rod portion is arranged on one end side of the front 
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end side or th^^^r end side of the inflatable portion. 
The belt portion is joined at its proximal portion to the 
peripheral edge of the longitudinal rod portion and is 
fixed at its distal end portion on the vehicle. When the 
airbag body is inflated, the lower end side of the longitu- 
dinal rod portion may be turned on the upper end side of 
the longitudinal rod portion in the forward or backward 
direction away from the inflatable portion. Thus, a high 
tension is established on the lower edge of the airbag 
body. 

Claims 

1. An airbag for a head-protecting airbag system of a 
vehicle having an interior compartment constructed 
and arranged to accommodate a vehicle operator 
or at least one passenger, said airbag being receiv- 
able in the vehicle along an upper interior edge 
thereof which defines a portion of the interior com- 
partment, said airbag comprising a flexible airbag 
body and a flexible belt, 

wherein said airbag body has an inflatable portion 
which, upon inflation, enters the interior compart- 
ment and covers the upper interior edge of the vehi- 
cle; 

characterized in 

that said airbag body includes a longitudinally 
extending rod portion inflatable into a substan- 
tially vertically oriented column, said rod por- 
tion being arranged forward or rear of said 
inflatable portion; and 

that said flexible belt connects at a proximal 
end thereof to a peripheral edge of said rod 
portion and connects at a distal end thereof to 
the vehicle so that, upon inflation of said inflat- 
able portion, said flexible belt guides said rod 
portion to generally pivot about an end thereof 
into a substantially vertical orientation. 

2. An airbag for a head-protecting airbag system as 
set forth in claim 1, 

wherein said flexible belt has a length when 
extended straight between proximal and distal ends 
thereof which is shorter than a distance between 
the proximal end and the.distal end when the distal 
end is fixed on the vehicle when the airbag is 
mounted to the vehicle but uninflated. 

3. An airbag for a head-protecting airbag system as 
set forth in claim 1 , 

wherein said flexible belt is joined at its proximal 
portion to a circumferential edge of an upper end 
portion of the longitudinal rod portion and fixed at its 
distal end to the vehicle through an insert hole 
defined in a circumferential edge of a lower end por- 
tion of the longitudinal rod portion. 
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12. An airbag for a hl^P^rotecting airbag system as 
set forth in claim 11. 

wherein said flexible belt portion is arranged on an 
exterior face of the cover portion. 

13. An airbag for a head-protecting airbag system as 
set forth in claim 11, 

wherein said cover portion is formed integrally with 
the uninflating portion. 

14. An airbag for a head protecting airbag system as 
set forth in claim 7, 

wherein said inflatable portion includes front and 
rear seat inflating portions arranged proximally to 
the sides of a front vehicle seat and a rear vehicle 
seat, respectively, when being inflated, 
wherein said gas inlet portion is arranged on a back 
side of the inflatable portion, 

wherein said main inflating chamber is arranged 
substantially straight forward from the gas inlet por- 
tion, 

wherein said front seat inflating portion includes: 

a front side chamber on a front portion of the 
main chamber; and 

upper and lower auxiliary chambers arranged 
over and below the front side chamber, respec- 
tively, in communication with the front end side 
of the front side chamber, and 

wherein said rear seat inflating portion includes: 

a rear side chamber on the rear side of the 
main chamber: and 

a rear auxiliary inflating chamber communicat- 
ing with the rear side chamber. 

15. An airbag for a head-protecting airbag system as 
set forth in claim 14, 

wherein said upper and lower auxiliary chambers of 
the front seat inflating portion include individual 
inlets communicating with a front end side of the 
front side chamber for introducing inflation gas 
thereinto, 

wherein said lower auxiliary chamber includes an 
auxiliary inlet formed on a rear side of the lower 
auxiliary chamber and communicating with the 
main chamber for introducing the inflation gas 
thereinto, and 

wherein the opening area of the auxiliary inlet is 
smaller than that of the inlet of the front side of the 
lower auxiliary chamber. 
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and 

wherein a portion of said inlet is constructed to 
reverse the flow of the inflation gas passing forward 
through the rear side chamber, thereby introducing 
gas into the rear auxiliary inflating chamber. 

17. An airbag for a head-protecting airbag system as 
set forth in claim 7, 

wherein said airbag is formed by a hollow-weaving 
method using warps and wefts, 
wherein said main inflating chamber is arranged 
substantially in parallel with the at lest one of warps 
and wefts, and 

wherein said airbag is folded on folds along the 
main inflating chamber. 

18. An airbag for a head-protecting airbag system as 
set forth in claim 17, 

wherein approximately 50% or more of a total 
length of an upper edge and a lower edge of the 
main inflating chamber is formed in parallel with the 
at least one of warps and wefts. 

19. An airbag for a head-protecting airbag system as 
set forth in claim 17. 

further comprising: 

an inflator inserted into the gas inlet portion for 

feeding the inflation gas. 

wherein a nonparallel portion, not in parallel 

with the at least one warps and wefts, is formed 

on at least one of the upper edge and the lower 

edge of the main chamber, and 

wherein said nonparallel portion is formed 

spaced from the gas inlet portion, in which the 

inflator is inserted. 



16. An airbag for a head-protecting airbag system as 
set forth in claim 14. 55 
wherein said rear auxiliary inflating chamber 
includes an inlet communicating with the rear side 
chamber for introducing the inflation gas thereinto. 
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Fig. 2 
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Fig. 19 




F i g . 20 



113E 



131 



132 




113 



123,120d 



43 




45 



EP 0 978 421 A1 




47 




49 



EP 0 978 421 A1 




F i g . 28 




51 



EP0 978 421 A1 




EP 0 978 421 A1 




55 



EP 0 978 421 A1 





57 




59 



EP 0 978 421 A1 




a 



61 



EP 0 978 421 A1 



F i g . 41 




327,322 331,332b,321a 



63 



EP 0 978 421 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 11 5396 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



DE 4307175 
EP 0653335 



A 
A 



23-09-1993 
17-05-1995 



NONE 



Publication 
data 



US 5524924 A 

CA 2134414 A,C 

DE 69419230 0 

EP 0775616 A 

JP 2780937 B 

JP 7164996 A 



I 



& For more details about this annex : see 



Official Journal ol the European Patent Office. No. 12/82 



11-06-1996 

16-05-1995 

29- 07-1999 
28-05-1997 

30- 07-1998 
27-06-1995 









■06- 


1998 


US 












-09- 


1997 


EP 






EP 0814001 


A 


29 


-12- 


•1997 


DE 
DE 


29613781 U 


26-09-1996 


EP 0855316 


A 


29 


-07' 


-1998 


JP 
JP 


11034789 A 


09-02-1999 



67 



